Objective: Observational studies using routinely collected data indicate that pain management programmes (PMPs) based on cognitive-behavioural principles are associated with clinically meaningful improvements for individuals with chronic pain. This study evaluated change across functional measures in a sample of chronic pain patients attending a 4-week residential PMP between 2006 and 2010. The findings were directly compared with published outcomes from an earlier period (1989)(1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998) at the same service. Methods: Participants included 760 consecutive completers of a multidisciplinary PMP. Data were collected at pre-PMP, post-PMP (1-month post-discharge) and at a 9-month follow-up session. Groupbased treatment effects and the reliability and clinical significance of change across functional measures were calculated and compared across cohorts. Results: Effect sizes for the recent cohort ranged from small to medium (.43-.67) for pain and physical functioning outcomes to large (.90-1.12) for psychological outcomes at post-treatment (n = 654), and from small (.30-.51) to medium (.58-.71) at 9-month follow-up (n = 493). Clinically significant gains on pain and psychological measures were achieved by 19-55% of patients at post-treatment and 17-44% at followup. Comparisons with the earlier cohort showed significantly stronger post-treatment outcomes but differences at follow-up were less marked. Discussion: These results add to the evidence base supporting the effectiveness of cognitive-behavioural therapy (CBT)-based pain management interventions. There were significantly larger gains in patient functioning in the recent dataset, suggesting improved programme delivery. But effects were less marked in the longer term, indicating a need for improvements in therapeutic models and related methods to promote meaningful and lasting changes.
Introduction
Chronic pain (CP) can be a complex problem that is highly disabling and relatively unresponsive to biomedicalbased treatments. 1 Pain management programmes (PMPs) can be an appropriate way of addressing this complexity. These programmes take a broad interdisciplinary approach focussed directly on psychosocial aspects and on disability. They typically employ cognitive-behavioural therapy (CBT) techniques and self-management strategies to produce their effects. 2 Both systematic reviews and meta-analyses of randomised controlled trials (RCTs) show that interdisciplinary approaches based on CBT principles are efficacious treatments for CP, producing mostly small but reliable improvements in pain experience, emotional distress, disability, pain behaviour and coping. [3] [4] [5] [6] Treatment effects from reviewed trials tend to be variable, a likely consequence of the marked heterogeneity of key study parameters, including patient selection and recruitment, outcome measures employed, intervention type/dose, staff expertise and experience, adherence to and delivery of therapeutic protocol and follow-up timing and frequency. [5] [6] [7] This appears to reflect the complex reality of CBT-based treatment for the management of CP. This inconsistency is also reflected in the fact that while these treatments appear efficacious in research trials, they are not necessarily effective in actual practice, and the extent to which treatments provide patients with measurable benefits when implemented in actual practice remains uncertain. 8, 9 Furthermore, while the use of group-based statistics (most obviously, the effect size statistic) offers a common metric across studies and measures within studies to establish efficacious interventions, they are less informative about whether PMP interventions result in clinically important improvements at an individual level. 8, 10 An increasingly popular approach to determine the effectiveness of PMP interventions has been to administer large-scale observational studies using data generated in routine clinical practice to estimate the proportion of patients who make reliable and clinically significant improvements over the course of treatment and in the months beyond. [8] [9] [10] [11] In one of the first studies to apply this methodology, Morley et al. 9 examined the outcome data of more than 800 patients who attended a 4-week residential PMP based in the United Kingdom (INPUT) from 1989-1998. Although all observed effect sizes showed mean change values reliably greater than the point of no change, only one-third to one-fifth of PMP patients achieved clinically significant gains on measures of pain, emotional distress and self-efficacy, and only 1 in 17 did so on a measure of physical functioning, the 5-minute walk test.
The impact of the findings from Morley and colleagues is limited to some extent by the age of the data and service changes within the 10-year period of study of the INPUT programme which likely impacted PMP delivery. For example, as the programme became established, the service expanded. It began as a small group of seven clinical staff delivering group-based programmes for approximately 150 patients per year and grew to include up to 20 clinical staff providing similar treatments for more than 350 patients per year.
Significant staff turnover occurred during this time also, and this was shown to affect outcomes. 12 The purpose of this study was to add to the evidence base for the effectiveness of multidisciplinary PMPs by examining the outcomes in a large recently treated cohort in relation to another large cohort treated earlier in the same centre. The more recent period allowed investigation of outcomes from an already well-established service, with staff and patient numbers that were relatively stable throughout. The basic treatment and assessment protocol had remained largely unchanged since the service was launched in 1989; however, thus offering a unique opportunity to investigate whether short-and long-term outcomes in pain, psychological and physical functioning had changed over the course of 20 years. The study employed the same methodology as Morley et al., 9 with an emphasis on clinically significant change, so as to allow direct comparisons of the outcomes from the 2006-2010 cohort with that of the 1989-1998 cohort.
Methods
Data were derived from consecutive patients attending a 4-week publicly funded (UK National Health Service) PMP based at INPUT, St Thomas' Hospital from August 2006 to April 2010. Over this period, 792 patients participated in the programme as a result of referrals from general practice or other specialist services. All had been formally assessed to determine their suitability for a residential group-based programme by a multidisciplinary team (MDT). Inclusion criteria for the PMP are listed in Table 1 .
Participants attended the programme as a standard treatment rather than as a research study. Nevertheless, all participants signed an informed consent form providing permission for their anonymised data to be used for research purposes and the study had been approved by the local Trust Research and Development Committee. Ethical approval for the research database was provided by the Oxfordshire Research Ethics Committee (REC number 12/SC/0451).
Participants
The demographic and pain profile data for the 792 PMP participants are displayed in Table 2 . Most participants were female and almost 60% were unemployed; the majority of these (463; 58.5%) reported that they were unable to work because of their pain. Almost 90% of patients had experienced pain for more than 3 years. Data on primary pain site, sourced from patients' clinical notes, indicated a range of pain complaints and sites, although just over half reported that pain was predominantly located in their lower back and/or buttocks. Most were also taking one or more types of medication for their pain at admission.
Measures and computation of reliable change indices and clinically significant criteria
As part of routine assessment procedures, PMP participants completed standardised questionnaires relating to pain experience, psychological and physical functioning at pre-treatment, programme discharge, 1 month after treatment end (post-treatment) and a 9-month follow-up. Methods to establish clinically meaningful change at an individual level closely followed those of Morley et al. 9 To summarise, for each outcome variable, reliable change indices (RCI) were computed using established measures of internal consistency (e.g. Cronbach's alpha, intra-correlation coefficient (ICC)), or, in the case of single-item measures, test-retest reliability estimates. 9 A normative criterion determined by reference to established change percentage was employed for judging clinically significant change on measures of pain experience. For all other measures, Jacobsen's clinical significance analysis 13, 14 was adopted to calculate clinically significant thresholds or cut scores.
Pain experience (intensity, distress and interference)
Average pain intensity, distress and interference attributable to pain over the last 7 days were measured on 11-point numerical rating scales (NRS). 15 The validity of the NRS and its sensitivity to treatment effects have been well documented. 16, 17 There were little data available specifically relating to test-retest reliability of (sevenday) average pain measures. In a sample of CP patients undergoing multidisciplinary treatment, Jensen et al. 16 reported a test-retest stability coefficient of .82 and .65 of (2-week) average pain intensity scores for 2 weeks after treatment to 1-month post-discharge and 1-month and 2-months follow-up periods, respectively. However, stability coefficients for singular measures of distress and/or interference could not be found. As such, the more conservative of the two estimates in the Jensen et al. 16 study (.65) was adopted for reliability of intensity, distress and interference, which yielded RCIs of 2.8, 3.6 and 3.9, respectively. The adopted criterion for clinically significant change on all three NRS scales was 30% change from baseline. [18] [19] [20] 
Psychological and physical functioning
Catastrophising about pain was assessed using the Pain Catastrophising Scale (PCS). 21 This is a 13-item measure of the tendency to attend to pain stimuli, to overestimate their threat value and to underestimate the ability to handle that threat. Each statement is rated on a scale ranging from 0 (not at all) to 4 (all the time), and total scores range from 0 to 52. An RCI of 12.3 was calculated using the original estimate of internal consistency (Cronbach's alpha = .87) 21 as the adopted reliability coefficient. Norming data from a community Table 1 . Inclusion and exclusion criteria for the pain management programme.
Inclusion criteria 18 years of age or older Pain present for longer than 6 months A pattern of failures of surgical or medical treatments with no further pain interventions planned Pain having a significant impact on quality of life (affecting two or more of the following): (i) work impaired by pain (ii) non-work activity impaired by pain (iii) habitual overactivity/underactivity cycles (iv) significant distress attributable to pain (v) overuse of analgesic or psychotropic drugs for pain (vi) overuse of aids High levels of reported or observed pain behaviour Willingness to function within a group setting Ability to meet the demands of a residential programme (e.g. able to self-care) Basic standard of reading and understanding in English Exclusion criteria Current major psychiatric disorder (e.g. active psychosis, severe depression with high risk of suicidal behaviour) Brain injury or disease that would be expected to interfere with learning and/or programme participation sample completing the PCS, 22 in addition to baseline data in the present CP sample, was used to establish a clinically significant threshold of 20.8.
Depression was measured using the Beck Depression Inventory (BDI), 23 a 21-item test which measures presence and degree of depression in adults consistent with the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). 24 The BDI includes emotional, behavioural and somatic symptoms. Each answer is scored on a scale value of 0-3 and the sum score ranges from 0 to 63. The measure's psychometric properties are well established. A review of the measure reported good internal consistency (Cronbach's alpha = .92). 25 This yielded a RCI criterion in the present study of 11.4. The adopted clinically significant cut score was 19.7, the same as in the Morley et al. 9 study. This was derived from data reported in a study by Geisser et al., 26 in which the BDI was administered to a sample of CP patients with and without depression (as defined by DSM-IV criteria) that were comparable with the current sample. The Pain Self Efficacy Questionnaire (PSEQ) 27 was administered to measure patients' beliefs about their ability to carry out activities despite their pain. The PSEQ comprises 10 self-report items which ask patients to rate how confident they are on a seven-point scale (0 = not at all confident; 6 = completely confident), for example, 'I can still accomplish most of my goals in life, despite the pain'. A total score can be calculated, ranging from 0-60, with higher scores indicating greater self-efficacy beliefs. Reported internal consistency is very high (Cronbach's alpha = .92) 28 producing an RCI criterion of 9.4. Data from the distribution of baseline scores from the current sample were used to establish a clinically significant cut score criterion of 46.7.
Physical functioning was assessed using the 5-minute walk described by Harding et al. 29 This measure was chosen from a battery of behavioural tests and involves recording the distance covered when walking up and down a corridor over a 5-minute period. The reliability of the 10-minute version (ICC = .94) was used to determine an RCI of 71.1 m, justified by the high correlation between 5-and 10-minute versions (r = .99). 29 A clinically significant threshold of 454.6 m was established using the distribution of baseline scores from the current sample.
Programme description
The INPUT PMP is a multidisciplinary treatment programme administered by a specialist team of health care professionals. 2 Delivered in a group setting, the 4-week (16-day) residential programme runs on a continuous basis throughout the year, typically with 10 patients per programme. Treatment consists of intensive cognitive and behavioural pain management, intended to provide participants with a better understanding of pain and its influences and to equip patients with skills and management strategies to improve their function. Specific aims of the PMP include restoring optimal physical functioning, improving mood and coping strategies and reducing the use of pain-related drugs. To meet these aims, the PMP involved interactive group sessions on psychological skills (such as anxiety management and methods to improve low mood), exercise routines, education on CP, relaxation techniques, goal setting and medication reviews. On each programme, there were 20-22 sessions of psychology, 22-23 sessions of physiotherapy, 17 sessions of occupational therapy, 7 sessions of nursing, 3 sessions with a pain consultant and additional time for individual sessions, practise time and measurement completion.
Staffing of the PMP
Staff numbers were relatively consistent throughout the examined period; in whole-time equivalents there was 0.3 pain consultant, between 4.0-5.8 clinical psychologists, 5 physiotherapists, between 2.1-2.6 occupational therapists and between 1.5-2.5 specialist nurses. Within each profession, there was a turnover (a total of 12 staff left the service while 10 new staff joined), but each profession retained at least two experienced members of staff who were consistent over the entire study period, except for occupational therapists and pain consultants where one member of staff was retained only. Leavers were replaced by new members of staff with similar experience and qualifications.
Data analysis
For all patients completing the programme, group means and standard deviations for treatment outcome measures at pre-treatment, post-treatment (1-month post-discharge) and follow-up (9 months) were calculated. Treatment outcome data were checked for nonnormal distributions; all variables met requirements for univariate normality using skewness and kurtosis estimates (−1.5 through +1.5). Initially, to check for potential bias, those who completed treatment and provided data were compared to those who did not on demographic characteristics, baseline measures of pain and functioning and change from pre-programme to discharge (in the form of residualised change scores (RCS)). Chi square tests were used for categorical variables and independent group t-tests for continuous variables (with the exception of pain duration, where a Mann-Whitney U test was employed).
Improvements through treatment were analysed using repeated measures t-tests to test for statistical differences between pre-treatment and post-treatment/ follow-up. The magnitude of change at each stage was expressed with effect size estimates and their 95% confidence intervals 9,30,31 using the formula for computing effect size and its variance for repeated measures design, as advocated by Dunlap et al. 32 The proportion of patients showing reliable and clinically significant improvements on PMP outcome measures was calculated via Jacobson et al.'s 13 RCI and clinically significant change criteria, used to develop categorical outcomes from the continuous scales. Observed effect sizes and proportions of patients achieving reliable and clinically significant changes were explicitly compared to those reported for the cohort of patients attending INPUT from 1989-1998 using z and χ 2 tests, respectively. The criterion for statistical significance was set at p < .05 with multiple comparisons in analyses controlled for using the False Discovery Rate Controlling Procedure. 33 All statistical analyses were completed with the Statistical Package for the Social Sciences, Release 19.0.
Results

PMP completion and follow-up attendance
Seven hundred and sixty (96.0%) patients completed the entirety of the programme and associated measures at both pre-treatment and programme discharge. Twelve patients completed the programme and associated measures but did not provide consent for their outcome data to be used for audit/research purposes, so were excluded from all further analyses. Six hundred and fifty four consenting patients attended a 1-month post-treatment session, while 493 consenting patients attended a 9-month follow-up. Post-treatment data were available for between 623 and 639 (78.7% and 80.7%) patients depending on the measure, while at 9-month follow-up, outcome data across measures were recorded for between 464 and 480 (58.6% and 60.6%) patients.
There were no significant differences with respect to socio-demographic variables (e.g. gender, age and duration of CP condition) between PMP completers with valid data and those patients who dropped out and/or did not complete measures at discharge (for all variables, p > .090). Patients who dropped out of the PMP did tend to evidence higher average pain intensity at pre-treatment (mean = 7.98, SD = 1.44) than did PMP completers (mean = 7.29, SD = 1.68, p = .039). But there were no significant differences in average pain distress, pain disruptiveness and in psychological functioning (BDI, PCS and PSEQ; for all comparisons, p > .078). At both post-treatment (1-month after treatment end) and 9-month follow-up, attendees and non-attendees were comparable with respect to sociodemographic variables (p > .091). However, compared to post-treatment and 9-month attendees, non-attendees for the same period showed more severe levels of baseline pain intensity, distress and disruptiveness, in addition to elevated scores on pre-treatment measures of psychological dysfunction (for all comparisons, p < .040). Notably, change scores across the programme (RCS on pain variables and psychological measures for pre-treatment to PMP discharge) did not differ between attendees and non-attendees at posttreatment or 9-month follow-up (for all comparisons, p > .072). Table 3 shows the mean and standard deviation values on pain, psychological and physical measures at pretreatment, post-treatment and 9-month follow-up. The reported values for the pre-treatment data are based on the sample sizes used in the pre-to post-treatment comparisons and these scores were not significantly different to the values obtained when the (reduced) sample attending the 9-month follow-up was considered. It is clear from the table that patients benefitted from the PMP across all measured domains, and all differences between pre-and post-treatment scores and between pre-treatment and follow-up scores were highly significant (t > 5.67, p < .001). Across measures, there was no treatment advantage according to patient gender (for all comparisons of gains at post-PMP and follow-up, p > .155) or pain site (for all comparisons of patients with pain predominantly in their neck, lower back/buttocks, shoulders/arms/hands hips/legs/feet or any other location, p > .080). The few significant associations between patient age and benefit in function across the PMP tended to be small in magnitude (pain Table 3 . Means (SDs) and effect sizes (95% CI) for the 2006-2010 sample at pre-treatment, post-treatment (1-month post-discharge) and 9-month follow-up.
Programme outcome and effect sizes
Pre-treatment
Post-treatment Follow-up Pre-to post-treatment distress at follow-up, r = .10, p = .024; 5-min walk at post-PMP, r = −.08, p = .040; 5-min walk at follow-up, r = −.17, p < .001). Treatment gains in pain distress at post-PMP tended to be larger for employed or retired patients compared with unemployed patients (p = .030) but comparisons across other measures yielded nonsignificant findings (p > .065). Estimates of effect sizes (for correlated data) and their 95% confidence intervals for pre-to post-treatment and pre-treatment to follow-up comparisons are also shown in Table 3 . Effect sizes were largest for improvements in psychological functioning with less pronounced (but still marked) effects for pain (7-day average intensity, distress and interference). The magnitude of functional change tended to be greater at post-treatment, with effect sizes ranging from .43 for pain intensity to 1.12 for catastrophising. The corresponding values for pre-treatment to follow-up comparisons were .30 for pain intensity and .71 for catastrophising.
Reliable and clinically significant changes in patient functioning
The combination of RCI and clinically significant thresholds was used to classify individual patients into one of eight outcome groups at post-treatment and follow-up (Table 4 ). For each measure, patients were (initially) separated into individuals who were above and below the defined thresholds at pre-treatment. 9 The exception to this was the pain measures, for which the method employed to establish clinically significant cut scores meant that no individual was below criterion. It is notable that a significant proportion of patients were in fact below the threshold (reflecting that they were functioning well in these domains) on measures of depression (44.3%) and/or catastrophising (30.7%) before treatment. However, very few individuals were below criterion for self-efficacy to cope with pain (3.8%) and/or physical functioning (1.3%).
Patients above the clinically significant threshold were classified into one of four pre-treatment function classifications: reliable deterioration, no change, reliable (but not clinically significant) improvement, and clinically significant (and reliable) change. Conversely, for patients whose pre-treatment scores were below established criterion, the four possible outcomes were clinically significant (and reliable) deterioration, reliable (but not clinically significant) deterioration, no change, and reliable improvement. Notably, all reliable changes on the NRS pain distress and interference measures were also clinically significant, a consequence of the fact that determined RCI values for the NRS pain distress (3.6) and interference (3.9) were always greater than the corresponding clinically significant criterion (30% change). Reliable improvements. The percentage of individuals demonstrating reliable improvements in measures of psychological and physical functioning ranged from 34% (BDI) to 59% (PSEQ) at post-treatment and from 26% (BDI) to 49% (PSEQ) at follow-up. The vast majority of patients demonstrated reliable change in at least one outcome measure at post-treatment (82%) and at follow-up (74%), while significant percentages (42% and 19%, respectively) showed reliable improvements on three or more measures.
Clinically significant improvements. Overall, 63% at post-treatment and 53% at follow-up achieved clinically significant change in at least one measure, and 24% and 21% (respectively) evidenced change on three or more measures. About one-fifth to a quarter of all patients at post-treatment evidenced clinically meaningful gains on the pain NRS, depression and self-efficacy measures. This decreased to slightly less than a fifth (17-20%) across these measures at followup. The percentage of patients making clinically significant changes was highest for catastrophising and lowest for physical functioning, both at post-treatment and follow-up. When only those whose scores fell above a clinically significant threshold at pre-treatment were included, the percentage at post-treatment and followup increased for depression (44% and 33%) and catastrophising (55% and 44%) but was largely unchanged for self-efficacy (22% and 19%) and physical functioning (6% and 7%).
Comparisons of effect size and reliable and clinically significant change between PMP cohorts
There were some notable differences between the 1989-1998 and 2006-2020 PMP cohorts with respect to their socio-demographic and clinical profiles. Although the mean age of the recent cohort (mean = 45.7, SD = 11.7) was highly comparable with that of the earlier cohort (mean = 46.5, SD = 11.6; p = .553), the recent cohort had a higher proportion of women (69.6% vs 61.8%; p < .001) and a lower proportion of patients who were unemployed or permanently sick/disabled (59.7% vs 66.6%; p < .001). However, duration of CP was longer in the 2006-2010 cohort (mean = 141.3, SD = 119.1 vs mean = 113.2, SD = 108.3; p < .001), although the proportion taking medication for pain was significantly less (88.5% vs 95.6%; p < .001). The distribution of primary pain sites was similar across both cohorts, save for lower back/ buttocks, which was less prevalent in the recent cohort (50.1% vs 62.7%; p < .001), and neck, which was more prevalent (14.6% vs 6.5%; p < .001). The cohorts were nevertheless generally well matched with respect to baseline values on corresponding PMP outcome measures. Pain intensity levels were comparable between 2006-2010 (mean = 7.21, SD = 1.71 on 11-point NRS) and 1989-1998 (mean = 72.62, SD = 19.48 on 101-point NRS) cohorts. Psychological functioning also appeared similar with the 2006-2010 cohort evidencing an almost identical mean PSEQ score (mean = 22.66, SD = 10.56) to that of the earlier sample (mean = 22.63, SD = 12.03; p = .960) and the mean BDI score was only slightly elevated in the recent cohort (2006-2010, mean = 21.26, SD = 9.39 vs 1989-1998, mean = 19.24, SD = 8.93; p < .001). The recent cohort did, however, evidence markedly better physical functioning at pre-treatment than the earlier sample (mean 5-minute walk = 245.13 m, SD = 104.74 vs mean = 196.8, SD = 104.46; p < .001).
Comparisons between the 1989-1998 and 2006-2010 PMP cohorts with respect to key indices (effect sizes and proportions of individuals making reliable and clinically significant changes) were conducted across outcome measures (Figure 1 ). Most measures employed in the periods were identical (i.e. BDI, PSEQ, 5-minute walk) allowing like-for-like comparisons. Average pain intensity, distress and interference attributed to pain were measured on a 0-100 (101-point) NRS from 1989-1998 and on a 0-10 (11-point) scale from 2006-2010 -but as internal reliability estimates for these NRS (.65 and .69, respectively) are close, and the clinical cut-off criteria were determined in an identical manner (i.e. improvement of 30%), cohort comparisons on the NRS were performed. Comparisons on catastrophising outcomes were not administered, however, as the adopted internal reliability estimate of the Coping Strategies Questionnaire (CSQ) 34 measure of catastrophising employed in 1989-1998 (0.71) was markedly less than the PCS (0.87).
Across all measures at pre-to post-treatment, effect sizes were significantly larger in the more recent cohort. However, although the 2006-2010 programme gains at follow-up tended to be numerically greater, only 5-minute walk effect sizes were significantly larger in the recent cohort. A similar pattern emerged when considering the proportion of patients above the pretreatment criterion making reliable changes ( Table 5 ). Across all (comparable) measures at follow-up, patients in 2006-2010 were more likely to demonstrate reliable change, although differences were only significant for pain intensity, pain self-efficacy and 5-minute walk. At follow-up, the proportion of patients in each cohort showing reliable change were more similar, with no (significant) differences after correction. Interestingly, patient numbers evidencing clinically significant changes were more closely aligned between cohorts, particularly at follow-up. Only the post-treatment difference in proportions of patients achieving clinically significant change in pain intensity was statistically significant (after correction).
Discussion
The purpose of this study was to add to the evidence base for multidisciplinary PMPs, analysing routine clinical outcome data from a large sample of CP patients attending a 4-week residential PMP between 2006 and 2010. The key finding is that all post-treatment effect sizes in this sample -which were in the medium range (.40-.70) for pain and physical function outcomes and in the large range (above .80) for psychological measures -were significantly larger than those reported for the 1989-1998 cohort. The proportion of patients at Table 5 . Percentage (frequency) of patients above pre-treatment criterion demonstrating reliable improvement and clinically significant change at post-treatment and follow-up according to treatment period (1989-1998 vs 2006-2010) .
Reliable improvement only
Clinically significant change post-treatment meeting the more stringent criteria of reliable and clinically significant change also tended to be greater, although differences were significant only in the cases of pain intensity, self-efficacy and 5-minute walk for reliable change and pain intensity for clinically significant change. Post-treatment changes in catastrophising and self-efficacy -cognitive process variables known to predict disability and pain experience in patients with CP 35-37 -were highly pronounced in the recent cohort, with reliable improvements made by more than 65% and 60% of patients above clinically significant thresholds at pre-treatment, respectively, and clinically meaningful gains achieved by 55% and 22% of patients, respectively. Considering that the baseline pain levels and psychosocial functioning of the two cohorts were generally comparable, the marked improvement in post-treatment outcomes relative to those of the older cohort suggests an improvement in delivery of CBT-based pain management rather than an altered patient referral and/or pre-programme selection procedure. Improved delivery may reflect, at least in part, increased competence levels of PMP staff, a likely consequence of more experienced core staff, better developed training protocols for specialist clinical roles in PMPs and/ or improved supervision techniques, factors intrinsically linked with the continued development of multidisciplinary pain management approaches in recent decades. 38 More specifically, as previously noted, the unit experienced great organisational change over the course of its first 10 years, most obviously the growth of the clinical staff group and the increasing number of patients undergoing a variety of group-based programmes. The service underwent a consultation in 2006, but the following period was one where the size of the clinical team and the number of patients participating in a 4-week residential PMP on an annual basis were relatively stable. Furthermore, Williams and Potts 12 highlighted that staff turnover can negatively affect outcomes in group-based treatment for CP. While there was significant staff turnover between 2006 and 2010, it was less than that during the (longer) earlier period (despite similar overall patient numbers) and somewhat less as a proportion of overall staffing levels (considering the small staff numbers in the initial 5 years; 1989-1994). The latter is likely to be especially relevant assuming that a change of staff was less noticeable when the staff complement was larger which is likely to be relevant. 12 While the data indicate better post-treatment outcomes for 2006-2010 compared to 1989-1998 PMP patients, differences at 9-month follow-up were less marked. This suggests that, if indeed treatment is improving in some way, these improvements are not translating into better results in the longer term, or these improved results are less durable than desired, suggesting possibly the role of differing mediators at these separate time-points. Follow-up data from CBTbased pain management interventions frequently indicate that effect sizes are smaller compared to post-treatment. 5, 7, 39 While improvements evidenced by the (recent) cohort under study here did lessen at follow-up, the fact that most patients at follow-up demonstrated reliable change in at least one outcome measure (74%) and effect sizes were still in the medium range (.60-.75) for key psychological domains, suggests that meaningful change occurring over the course of treatment did extend to the months beyond treatment.
Nevertheless, the findings highlight a major challenge for PMP approaches to CP management, namely the long-term maintenance of benefits. Within the context of tailored, individualised pain management, regular follow-up sessions post-treatment appear to help CP patients maintain initial benefits, 40 but a similar approach in group-based therapy may not be feasible, at least within the public health system. Furthermore, the aim is to introduce participants to skills that enable them to manage more independently and empower them to be less reliant on health services. It is unclear if practise of learnt self-management strategies after programme completion significantly impacts subsequent function. 35, 41 But a model solely focussed on adherence is likely to fail to adequately address why some patients lose functional gains achieved over the course of PMP treatment. There is some evidence for the long-term effectiveness of Group-based Acceptance and Commitment Therapy (ACT). 31, 42 ACT focuses on psychological flexibility and acceptance, encouraging patients to make changes that go beyond efforts to control and manage pain, and it is possible that treatments specifically designed to target these aspects of CP experience lead to consistent improvements in long-term function. Future studies focussed on obstacles subsequently encountered by patients after PMP completion and identifying the specific cognitive and behavioural variables that mediate long-term benefits of pain management interventions are required. 43 There are a number of limitations in the current study. First, there were potentially important differences between the 1989-1998 and 2006-2010 cohorts that could not be controlled. For example, the cohorts are both composed of large sample sizes, but the two timeframes are not consecutive or equal in length. Also, compared to the earlier cohort, the more recent cohort showed a greater proportion of women (69% vs 61%), lower pre-PMP unemployment levels (60% vs 67%) and less patients with predominant lower back pain (50% vs 62%). Percentage of women and employment status can significantly influence the outcome of pain management interventions. [44] [45] [46] All appeared to have little impact on the magnitude of treatment gains in the (recent) cohort here, however, although primary pain site was established via clinical notes rather than PMP patient report (as in the earlier cohort) and vocational status was not assessed at follow-up. Additionally, the most profound changes observed in the recent cohort were in pain catastrophising, a key functional domain targeted by PMPs, yet the change of measure between cohorts did not allow for direct comparisons.
Second, although post-treatment data were (potentially) available from a high proportion (87%) of consenting PMP completers, the percentage attending follow-up dropped to 66%. While this appears better than the rate reported by Morley et al., 9 and only slightly less than the 70% cut-point recommended following a UK national survey of multidisciplinary PMPs, 47 it was notable that follow-up attendees in the recent cohort were more functional at baseline than non-attendees across a range of domains. But no bias attributable to attrition was found when considering the magnitude of pain-related and psychological benefit gained by the PMP, suggesting it is unlikely the overall pattern of patient change results would have differed if follow-up attendance rates had been higher.
Third, as the design was not a RCT and no control, comparison groups or random assignment of patients were included, it cannot be assumed that the observed changes are due to treatment effects. However, such is the magnitude of observed effects across multiple domains of functioning in a large number of patients in this study that the pattern of findings would seem highly unlikely in the absence of some type of treatment effect. Also, previous RCTs conducted in the same setting did show that treatment was superior to a wait list control, at least in the short-term. 2, 48 Finally, as in the previous cohort, the current data identified a small number of patients who reliably deteriorated and the percentage of individuals in this group is slightly higher at 9-month follow-up. This phenomenon has been identified in general psychotherapy and in other pain management interventions. 10, 35, 49 McCracken and Turk 3 reported that highly distressed patients who see their pain as an uncontrollable and highly negative life event derive less benefit from PMPs than other patients. Selecting suitable patients for treatment, identifying non-responders early on in the process and preventing adverse effects are some of the issues needing further attention.
Conclusion
Using the methodology applied by Morley et al. 9 to estimate clinical effectiveness of a residential multidisciplinary PMP, data from a large sample of participants recently attending the same service yielded post-treatment outcomes that were superior to those of the previous cohort across a range of functional domains. Long-term follow-up results were similar for both groups, however. The data confirm the clinical effectiveness of residential PMPs, but also highlight some challenges in the area of long-term maintenance of gains. Furthermore, the group of patients who did not change reliably or at a clinically significant level remains sizable and efforts need to be directed at making PMPs more impactful for a larger number of participants.
